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Abstract
Background: The marginal mandibular branch (MMBr) of the facial nerve is the least likely to recover from injury due to
infrequent anastomosis with other branches. The MMBr has been described as coursing superior to the inferior border
of the mandible. However, studies have reported variations in its location in embalmed and fresh specimens. It has been
postulated that the embalming process may effect its anatomic position.
Objectives: The aim of this study was to re-evalulate the location of the MMBr relative to the inferior border of the mandible in both fresh and embalmed cadavers, and investigate variation in its position with sex, side of the face, and age.
Methods: Superficial fascial planes were dissected to reveal the MMBr and its anatomic relations. Distance between the
most inferior branch of the MMBr and the antegonial notch were measured bilaterally. The most inferior position of the
MMBr between the antegonial notch and gonion was measured. Fresh heads were used as a comparison, with an additional measurement taken of the distance between the MMBr and the gonial angle.
Results: The MMBr was located inferior to the border of the mandible (90.3%) more often than above (9.6%). No significant
differences were found between fresh and embalmed cadavers, sex, side of body, or age (P > 0.05). No significant difference was found between intact cadavers and fresh heads (P > 0.05).
Conclusions: This study confirms and describes reliable landmarks for safety zones for the MMBr during plastic and reconstructive surgery of the lower face and upper neck. These data add reliability to studies that have investigated nerve
locations in embalmed cadavers.

Editorial Decision date: October 21, 2020; online publish-ahead-of-print December 16, 2020.

INTRODUCTION
Injury to the marginal mandibular branch of the facial
nerve (MMBr) can occur in various surgical procedures,
especially within the parotid and mandibular region.
Compared to the other facial nerve branches, the MMBr
is the least likely to recover from injury due to its infrequent anastomosis with other branches.1,2 Therefore,
care must be taken when performing surgery near the
course of the MMBr in the upper neck and lower face
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METHODS
The Kansas City University Institutional Biosafety Committee
approved this study performed on 62 adult cadaveric
hemiheads and 6 fresh head and neck sides from Kansas
City University (Kansas City, MO), from September 2019 to
March 2020. Selected cadavers were preserved with arterial injection of 10% formalin as the main preservative.
Cadavers were positioned in the dorsal decubitus position, with the neck extended to 15° to mimic surgical positioning. An incision in the skin was made 3 cm below and
parallel to the lower border of the mandible, meeting the
anterior border of the sternocleidomastoid muscles on either side leading up to the tragus. With the help of surgical

loupes (Yoctosun; Shenzhen, China), the MMBr was identified and carefully dissected to the origin within the parotid
region. The platysma muscle was freed from its superior attachment and carefully dissected underneath with dissection scissors to free it from the fascia. The nerve was left
in place, whereas the superficial facial layers were carefully dissected out to help maintain anatomic relations and
distances. The gonial angle was defined as the intersection of the lower border of the mandible and the posterior
border of the mandibular ramus.16 The perpendicular distance between the most inferior branch of the MMBr and
the superior arc of the antegonial notch were measured
on both sides to the nearest 0.01 mm with a caliper. The
most inferior position of the MMBr between the antegonial
notch and the gonial angle was also measured. A negative
value was used to denote branches superior to the inferior border of the mandible, and positive values for those
below.11 Additionally, the number of branches of the MMBr
were counted. Two additional specimens were available
and utilized when determining the branches of the MMBr,
resulting in a total of 64 samples for the branches. The
same dissection procedures were used for the fresh head
and neck specimens, and included an additional measurement of the distance between the MMBr and the gonial
angle. The incisions on fresh cadavers were closed to facilitate the embalming process.
Data were analyzed with SPSS version 24.0 statistical
software (IBM, Armonk, NY). An independent-sample t test
was utilized when comparing differences between embalmed status, sex, and side of body. A Pearson’s 2-tailed
correlation was performed when looking at correlation with
age. An intraclass correlation coefficient (ICC) was used to
determine the accuracy and interreliability of measurements. All data are expressed as mean [standard error of
the mean].

RESULTS
Sixty-two cadaveric sides were dissected and measured
for this study, 16 fresh and 46 embalmed. Thirty-two were
male and 30 were female, with a mean age of 75.6 years
(range, 55-96 years). Six additional sides were measured
from fresh head and neck specimens as a comparison.
The ICC for 8 samples between 2 different investigators
yielded a value of 0.967. For our full sample of intact cadavers, when measuring the position of the MMBr from the
antegonial notch, 9.6% were superior to the inferior border
of the mandible, whereas 90.3% were inferior (mean, 4.22
[0.51] mm; range, –11.71 to 12.06 mm). When measuring
from the most inferior position of the MMBr between the
gonial angle and the antegonial notch, 8.1% were above
and 91.9% were below (mean, 4.76 [0.61] mm; range, –8.67
to 12.06 mm) (Figure 1). The mean distance from the MMBr
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regions. Damage to this nerve will cause paralysis of the
depressor anguli oris and depressor labii inferioris muscles, resulting in a flattening and inversion of the ipsilateral lip and thus preventing inferolateral movement.3,4
Damage will also cause paralysis of the inferior fibers
of the orbicularis oris and mentalis muscles.4 The trajectory of the MMBr in relation to the inferior border of
the mandible has been reviewed in multiple studies, with
conflicting results.1,2,4-14
Dingman and Grabb,8 in their landmark study on the
nerve’s anatomic position, stated that when it coursed
posterior to the facial artery, the nerve traveled above the
inferior border of the mandible 81% of the time, and below
it 19% of the time. This was based on 100 preserved facial
halves. Three other studies all found similar results in embalmed cadavers, with the nerve being found superior to
the border more often than inferior.4,9,10 However, 2 studies
on embalmed cadavers described the MMBr more often
coursing inferior to the mandibular border.2,11 It has been
postulated that the embalming process, which causes the
cadaver’s tissue to become stiff and rigid, may cause a
shift in the position of the MMBr.1,5 Four studies of fresh
cadavers and clinical patients all found the nerve coursing
inferior to the border of the mandible more often and then
passing posterior to the facial artery.1,12,14,15 In contrast,
other studies found the MMBr to run above the border
of the mandible more often than below in fresh cadavers
and patients.5-7 No significant difference was reported regarding variation in the position of the MMBr with side of
the body,5 sex,15 or age5 of the cadaver.
The purpose of this study was to re-evaluate the position of the MMBr relative to the inferior border of the mandible, and compare those findings between embalmed and
fresh specimens. We also analyzed whether the MMBr’s
anatomic position had any correlation with sex, age, and
side of the body, or whether they were any differences
between fully intact cadavers and fresh head and neck
specimens.
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Figure 2. Difference in location of the marginal mandibular
branch between fresh and embalmed cadavers. Values are
expressed as mean [standard error of the mean]. P < 0.05.

to the gonial angle in fresh head and neck specimens was
found to be 0.80 [2.07] mm. For 25 out of 64 sides (39.1%)
the MMBr had 1 branch, 36 sides (56.3%) had 2 branches,
and 3 sides (4.7%) had 3 branches. No significant difference was found in the number of branches between the
right and left sides of the cadavers (1.52 [0.10] vs 1.77 [0.10];
P = 0.077).

and no correlation was seen with age (r2 = 0.000; P = 0.989)
(Figure 7). When comparing between fully intact cadavers
and fresh head and neck specimens, no difference was
found in the distance of the MMBr from the lower border of
the mandible (4.76 [0.46] mm vs 2.59 [1.16] mm; P = 0.158)
(Figure 8).

Antegonial Notch
In fresh and embalmed specimens there was no significant difference between the the distance of the MMBr to
the antegonial notch (3.78 [0.35] mm vs 4.37 [0.67] mm;
P = 0.433) (Figures 2 and 3). No significant difference
was found when comparing between men and women
(4.11 [0.70] mm vs 4.33 [0.76] mm; P = 0.835) (Figure 4)
and the right and left side of the cadaver (4.41 [0.64] mm
vs 4.04 [0.80] mm; P = 0.725) (Figure 5), and no correlation was seen with age (r2 = 0.005; P = 0.564) (Figure 6).
No significant difference was found when comparing the
distance between fully intact cadavers and fresh head
and neck specimens (4.22 [0.51] mm vs 2.58 [1.16] mm;
P = 0.334).

Lowest Branch From Gonial Angle to
Antegonial Notch
In fresh and embalmed cadavers, there was no significant difference between the most inferior position of the
MMBr between the gonial angle and the anteogonial notch
(4.31 [0.50] mm vs 4.92 [0.60] mm; P = 0.565). In addition, no
significant difference was found between men and women
(4.68 [0.52] mm vs 4.85 [0.78] mm; P = 0.860) and the right
and left side (4.66 [0.67] mm vs 4.87 [0.64] mm; P = 0.827),

DISCUSSION
The literature on the location of the MMBr in relation to
the lower border of the mandible when it passes posterior to the facial artery is inconsistent. However, its
location when anterior to the facial artery is generally
agreed upon because the nerve travels above the border
of the mandible to innervate muscles in the chin and
lower mouth.2,4,8,9 This study describes the nerve usually
coursing inferior to the mandibular border when it passes
posterior to the facial artery, averaging 4.22 mm below
the antegonial notch. This MMBr position is more inferior
than that reported by Dingman and Grabb,8 and corroborates the reports that state the nerve is more often inferior.1,2,11-14 Thus, vigilance and extreme caution must be
taken during dissection procedures below the border of
the mandible to avoid damaging the MMBr. The MMBr
position did not significantly vary according to sex, side
of body, and age, making our data applicable to various
groups and situations.5,15
For 8 of the measurements taken in this study, the
points were remeasured by another investigator to determine the reliability of the measurements. The ICC between
the 2 sets of data was 0.967, which is classified as an excellent level of conformity.17 This supports the reliability of
the measurements in this study and reduces the possibility
of human error significantly affecting the results.
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Figure 1. Percentage of the marginal mandibular branch
superior and inferior to the lower border of the mandible.
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Figure 4. Difference in location of the marginal mandibular
branch between males and females. Values expressed as
mean [standard error of the mean]. P < 0.05.

Figure 6. Correlation of the location of the marginal
mandibular branch at the antegonial notch and the age of the
cadaver. r2 = 0.005.

Figure 5. Difference in location of the marginal mandibular
branch between right and left side of body. Values expressed
as mean [standard error of the mean]. P < 0.05.

Figure 7. Correlation of the location of the marginal
mandibular branch between the antegonial notch and gonial
angle and the age of the cadaver. r2 = 0.000.
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Figure 3. Marginal mandibular branch dissection in cadavers. (A) Fresh cadaver. (B) Formalin-embalmed cadaver.
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Our finding that the MMBr had 2 or more branches
over 50% of the time is similar to that seen in previous
studies.6,8-10 These findings corroborate that when there
is direct damage to the MMBr, neuropraxia may not be
permanent because multiple branches can compensate
partial nerve injury. However, care must still be exercised
due to the occurrence of nerves with only single branches
and the infrequent presence of communicating branches.
There was no significant difference in the position of
the MMBr between formalin-embalmed cadavers and
fresh cadavers. These data indicate that the tissue fixation
that occurs during the embalming process does not significantly change the position of the nerve. This supports
the numerous anatomic and clinical studies that have used
formalin-embalmed cadavers to study the anatomic structures. A previous study also stated that there were no
anatomic differences between fresh and embalmed specimens; however, that study was limited by a small sample
size for fresh cadavers, and no averages or ranges were
ever stated for these specimens.16 The current study has
quantified any negligible effect of embalming on the position of the MMBr.
Similar to previous studies,5 there was no correlation
with the position of the MMBr and the age of the cadaver.
This could be due to the lack of younger cadavers used
in this study. It has been shown that the face undergoes
many different morphologic changes with age,18 as well
as in edentulous patients. In particular, the prejowl of the
mandible has been shown to undergo resorption over
time.19 However, the ligaments that support the face, such
the mandibular and zygomatic ligaments, do not undergo
these same age-related changes.20 The support provided
by these ligaments, in conjunction with the resorption of
the mandible, could be the reason for the lack of correlation that has been reported with age. It has also been
shown that the mandible undergoes regression in an

CONCLUSIONS
This study describes the most common position of the
MMBr as inferior to the mandibular border before its distal
portion courses posterior to the facial artery. This study describes reliable landmarks for safety zones for the MMBr
during plastic and reconstructive surgery of the lower face
and upper neck. We confirmed that the MMBr was within
1 cm of the antegonial notch and the gonial angle. Thus,
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Figure 8. Difference in location of the marginal mandibular branch
between fully intact cadavers and fresh head and neck specimens.
Values expressed as mean [standard error of the mean]. P < 0.05.

edentulous patient; 21 however, our sample contained a
very small subset of endentulous cadavers, which would
reduce any potential effect in our study.
No significant difference was seen between fully intact cadavers and disarticulated head and neck specimens in this study. This provides evidence for the use
of this type of specimen as reliable samples in anatomic studies, which could decrease costs and increase
sample sizes for future research projects. This study also
confirmed that the MMBr was within 1 cm (on average
0.8 mm below) of the gonial angle as stated in previous
literature.4,16 The gonial angle is a valuable and easily
palpable landmark in plastic and reconstructive procedures, and this study further adds to its validity as a useful
landmark.
One reason for the conflicting literature reports could be
due to previous researchers underestimating the number
of branches of the MMBr because lower branches were
often found deep to the platysma muscle, as mentioned
in a previous study.16 It has been established that an increased number of branches of the MMBr correlated with
the nerve being located more inferior to the lower border
of the mandible. Further research needs to be done on
correlations between the number of branches and the
distance to the border of the mandible, and the depth of
lower branches of the MMBr.
This study was limited by the small sample size of fresh
cadavers and fresh head and neck specimens available for
comparison, by the low sample of gonial angle measurements taken, and by the racial diversity of the cadavers. Most
cadavers were of Caucasian descent and from the Kansas
City region, and therefore potential differences due to race
or region could not be assessed. In addition, it was limited
in the variety of measurements taken from the border of
the mandible, such as at the point of the facial artery and at
points anterior to the antegonial notch, in order to determine
a more complete location of the nerve. For future studies,
it would be useful to look at the distance of the MMBr to
the mandibular ligament because facelift surgeries often require freeing this ligament. It would also be interesting to
look at the same cadaver before and after embalming to investigate changes in the MMBr location caused by this process, and to look at other neurovasculature structures when
comparing fresh and embalmed cadavers.
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we recommend the use of these points as landmarks for
establishing safe zones for the MMBr, and that incisions
be made 3 cm below the border of the mandible, as proposed by previous studies.9,10 This study also adds validity
to previous and future studies on the anatomic position
of structures when studying formalin-embalmed cadavers
and confirms the reliability of the use of head and neck
specimens for studies such as this. However, we cannot
conclude with certainty that the embalming process does
not change the location of other structures within the body
until other studies have been conducted.
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